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(54) DATA DRIVER OF MATRIX DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To switch sampling timing fast and stably by providing a sampling 
switching circuit which switches the sampling signal output and sampling start pulse 
signal output of shift registers. 

CONSTITUTION: This data driver is equipped with the sampling switching circuit TF 
which switches sampling signal outputs of shift registers RR1~SRn with a sampling 
switching signal aynchronous with a clock signal and switches the sampling timing of 
sample holding circuits BF1-BFn to sequential or simultaneous sampling as a control 
circuit which generates sampling timing sequentially or simultaneously. Display data 
are outputted to data buses Q1 — Qn of the data driver by the sequential or 
simultaneous sampling system. The sampling switching circuit TF is constituted by 
using a switch circuit, such as an analog switch and a transfer gate, which includes a 



combination of a P channel and an N channel transistor. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It faces impressing a data electrical potential difference to said data bus of 
the matrix display panel which intersected perpendicularly and has arranged the data 
bus and the scanning bus. The shift register which carries out the sequential shift of 
the inputted sampling start pulse according to a clock signal, and outputs a sampling 
signal, The sample hold circuit which samples an indicative data corresponding to said 
data bus, and outputs said data electrical potential difference, In the data driver of a 
matrix indicating equipment which has the control circuit which generates sampling 
timing sequential or simultaneous By inputting the sampling change-over signal which 
does not synchronize with a clock signal, and switching the sampling signal output of 
said shift register The data driver of the matrix indicating equipment characterized by 



having the sampling change-over circuit which switches the sampling timing in said 
sample hold circuit to any of sequential or a simultaneous sampling they are. 
[Claim 2] It faces impressing a data electrical potential difference to said data bus of 
the matrix display panel which intersected perpendicularly and has arranged the data 
bus and the scanning bus. The shift register which carries out the sequential shift of 
the inputted sampling start pulse according to a clock signal, and outputs a sampling 
signal, The sample hold circuit which samples an indicative data corresponding to said 
data bus, and outputs said data electrical potential difference, In the data driver of a 
matrix indicating equipment which has the control circuit which generates sampling 
timing sequential or simultaneous By inputting the sampling change-over signal which 
does not synchronize with a clock signal, and switching the output of the sampling 
start pulse which shifts the sampling signal output of said shift register, and said shift 
register The data driver of the matrix indicating equipment characterized by having 
the sampling change-over circuit which switches sampling timing to either sequential 
or a simultaneous sampling. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the data driver of a matrix 
indicating equipment applicable to any sampling method of a sequential sampling and a 
simultaneous sampling about the data driver of a matrix indicating equipment. 
[0002] 

[Description of the Prior Art] In the data driver for impressing a data electrical 
potential difference to the matrix indicating equipment which intersected 
perpendicularly and has arranged the data bus and the scanning bus The conventional 
data driver applicable to any sampling method of a sequential sampling and a 
simultaneous sampling The shift registers SR1-SP»n which carry out the sequential 
shift of the inputted sampling start pulse SP according to a clock signal CLK, and 
output the sampling signals S1~Sn as shown in drawing 6 , The sample hold circuits 
BF1-BFn which sample the indicative-data signals R, G, and B corresponding to said 
data buses Q1-Qn, and output said data signal electrical potential difference to data 
buses Q1-Qn, The sampling signals S1~Sn and control signal EN which are outputted 
from said shift registers SR1~SRn are inputted. It has the timing selection circuitry 
which outputs sampling signal ST which reaches one by one and has which 
simultaneous sampling timing - Sn' and which consists of the logic gates G1~Gn, such 
as an AND gate and a latch circuit, and is constituted (for example, JP.2-74990.A). 



[0003] Next, actuation of said conventional data driver is explained. The conventional 
data driver reaches one by one, and drawing 7 and drawing 8 are the timing charts of 
the sampling signals S1~Sn corresponding to a simultaneous sampling method. As 
shown in drawing 7 , when a control signal EN and the sampling start pulse SP are 
inputted, the sampling start pulse SP shifts shift registers SR1-SRn according to a 
clock signal CLK, and the sampling signals S1-Sn are outputted from shift registers 
SR1-SRn. The outputted sampling signals S1~Sn are inputted into the logic gates 
G1-Gn which constitute the timing selection circuitry. Since a control signal EN is 
"H" level then, the sampling signals S1-Sn are transmitted to sample hold circuits 
BF1-BFn to timing as it is, carry out the sequential sampling of the indicative-data 
signals R, G, and B to the timing of sampling signal S1' - Sn', and output them to data 
buses Q1-Qn. However, when the control pulse signal EN which has a fixed period as 
shown in drawing 8 is inputted and the sampling start pulse signal SP which moreover 
has the width of face for three periods of a clock signal CLK is inputted, from shift 
registers SR1-SRn, the sampling signals S1-Sn which have the width of face for three 
periods of a clock signal CLK are outputted. the signal inputs into the logic gates 
G1-Gn of a timing selection circuitry — having — in addition — and sampling signal 
S1 '-Sn' signal is simultaneously outputted [ the period of "H" level ] for the control 
pulse signal EN 3 **s. outputting — having had — a sampling — a signal — S — one 
— ' — S — two — ' — S -- three — ' — S4 — ' — S — five — ' — S — six — ' — 
etc. — simultaneous — a sample hold circuit — BF — one - BFn — a circuit — 
transmitting — having — 3 ** of the indicative-data signals R, G, and B — a 
simultaneous sampling — carrying out — data buses Q1-Qn — outputting . Thus, by 
changing the pulse width of the sampling start pulse signal SP, or using the original 
pulse signal which synchronized with the clock signal CLK as a control signal EN, the 
conventional data driver reached one by one, and had chosen which sampling timing of 
a simultaneous sampling. 
[0004] 

[Problem(s) to be Solved by the Invention] In this conventional data driver, since it 
was necessary to change the pulse width of a sampling start pulse, and to input the 
original control pulse signal which synchronized with the clock signal as a control 
signal in case a sampling method is chosen, there was a trouble that the external 
circumference circuit for generating those signals became complicated. Moreover, 
when the synchronization of a control signal and a clock signal shifted at the time of a 
simultaneous sampling, since the width of face of the sampling signal outputted from a 
timing selection circuitry may have varied or a sampling signal may have been 
outputted simultaneously 4 **s, there was a trouble that an indicative-data signal 
could not be sampled to accuracy. 

[0005] In case the object of this invention impresses a data electrical potential 
difference to said data bus of the matrix display panel which intersected 



perpendicularly and has arranged the data bus and the scanning bus The shift register 
which carries out the sequential shift of the inputted sampling start pulse according to 
a clock signal, and outputs a sampling signal, The sample hold circuit which samples an 
indicative data corresponding to said data bus, and outputs said data electrical 
potential difference, As a control circuit which generates sampling timing sequential or 
simultaneous, with the sampling change-over signal which does not synchronize with a 
clock signal It is offering the data driver of a matrix indicating equipment which has the 
sampling change-over circuit which switches sampling timing [ in / for the sampling 
signal output of said shift register / a change and said sample hold circuit ] to any of 
sequential or a simultaneous sampling their being. 
[0006] 

[Means for Solving the Problem] The data driver of a matrix indicating equipment is 
faced impressing a data electrical potential difference to said data bus of the matrix 
display panel which intersected perpendicularly and has arranged the data bus and the 
scanning bus. The shift register which carries out the sequential shift of the inputted 
sampling start pulse according to a clock signal, and outputs a sampling signal, The 
sample hold circuit which samples an indicative data corresponding to said data bus, 
and outputs said data electrical potential difference, In the data driver of a matrix 
indicating equipment which has the control circuit which generates sampling timing 
sequential or simultaneous By inputting the sampling change-over signal which does 
not synchronize with a clock signal, and switching the sampling signal output of said 
shift register The data driver of a matrix indicating equipment which has the sampling 
change-over circuit which switches the sampling timing in said sample hold circuit to 
any of sequential or a simultaneous sampling they are. 

[0007] Furthermore, the data driver of a matrix indicating equipment which has the 
sampling change-over circuit which switches sampling timing to either sequential or a 
simultaneous sampling by inputting the sampling change-over signal which does not 
synchronize with a clock signal in the data driver of said matrix indicating equipment, 
and switching the output of the sampling start pulse which shifts the sampling signal 
output of said shift register, and said shift register. 
[0008] 

[Function] it is one by one about sampling timing — it is — it is one by one as a 
control circuit generated simultaneously by the sampling change-over signal which 
does not synchronize with a clock signal about sampling timing [ in / for the sampling 
signal output of said shift register / a change and said sample hold circuit ] — it is — 
since it has the sampling change-over circuit switched to any of a simultaneous 
sampling they are, an indicative data is outputted to the data bus of said data driver 
with the sampling method of a sequential sampling or a simultaneous sampling. 
[0009] Moreover, since it has the sampling change-over circuit which switches 
sampling timing [ in / for the output of the sampling start pulse which shifts the 



sampling signal output of said shift register, and said shift register / a change and said 
sample hold circuit ] to any of sequential or a simultaneous sampling they are with the 
sampling change-over signal which does not synchronize with a clock signal, an 
indicative data is outputted to the data bus of said data driver by the sampling method 
of a sequential sampling or a simultaneous sampling. 
[0010] 

[Example] Next, the data driver of the matrix indicating equipment of this invention is 
explained with reference to a drawing. The timing chart in the sequential sampling of 
the example the circuit diagram of the 1 st example of the data driver of the matrix 
indicating equipment of this invention and drawing 2 were indicated in the circuit 
diagram of the 2nd example of the matrix indicating-equipment data driver of this 
invention, and drawing 1 indicated drawing 3 to be to drawing 1 , the timing chart in the 
simultaneous sampling of the example which showed drawing 4 to drawing 1 , and 
drawing 5 are the timing charts in the simultaneous sampling of the example shown in 
drawing 2 . 

[001 1] The data driver of the 1 st example of this invention carries out the sequential 
shift of the inputted sampling start pulse SP in drawing 1 according to a clock signal 
CLK. Stand going up of a clock signal CLK and the shift registers SR1~SRn which 
output the sampling signals S1-Sn in falling, The sample hold circuits BFUBFn which 
sample the indicative-data signals R, G, and B corresponding to data buses Q1-Qn, 
and output a data signal electrical potential difference to data buses Q1-Qn, The 
sampling signals S1-Sn and the sampling change-over signal TFS which were 
outputted from said shift registers SR1-SRn are inputted. The sampling change-over 
circuit TF which outputs sampling signal S1' which reaches one by one and has which 
sampling timing of a simultaneous sampling - Sn' Outputted sampling signal S1' - Sn' 
have and consist of sampling change-over circuits TF in the level shift circuits 
LS1-LSn which carry out a level conversion and which are transmitted to sample hold 
circuits BF1-BFn. The sampling change-over circuit TF is constituted using switching 
circuits which assorted the P channel transistor and the N channel transistor, such as 
an analog switch and the transfer gate, and if the sampling change-over signal TFS of 
"L" level or "H" level is inputted, it has the function which a switching circuit ASWA1 
- SWAn, and a switching circuit BSWB1 - SWBn turn on and turn off. 
[001 2] When the sampling change-over signal TFS of "H" level is inputted into the 
sampling change-over circuit TF, a switching circuit ASWA1 - SWAn serve as ON, and 
a switching circuit BSWB1 - SWBn become off. At this time, the sampling signals 
S1-Sn outputted from shift registers SRI-SRn as shown in drawing 3 are inputted 
into the sampling change-over circuit TF, and are transmitted to sample hold circuits 
BF1-BFn as sampling signal S1' - Sn' through the level shift circuits LS1-LSn to 
timing as it is. Sample hold circuits BF1-BFn carry out the sequential sampling of the 
indicative-data signals R, G, and B to the timing of sampling signal S1' - Sn', and 



output them to data buses Q1-Qn. However, when the sampling change-over signal 
TFS of "L" level is inputted into the sampling change-over circuit TF, Although the 
same sampling signals S1-Sn as drawing 3 are outputted from shift registers 
SR1-SRn and it is inputted into the sampling change-over circuit TF as a switching 
circuit ASWA1 - SWAn become off, a switching circuit BSWB1 - SWBn serve as ON 
and it is shown in drawing 4 S2, S5 and S8 from the sampling change-over circuit TF, 
and ... S3n-1 Sampling signal S1 '-Sn' signal is simultaneously outputted 3 **s to the 
same timing as a signal. Outputted sampling signal SY - Sn' are transmitted to sample 
hold circuits BF1-BFn through the level shift circuits LS1-LSn, and sample hold 
circuits BF1-BFn sample the indicative-data signals R, G, and B simultaneously 3 **s, 
and output them to data buses Q1-Qn. Thus, the data driver of a change and the 
matrix indicating equipment which reaches one by one and can be applied to any 
sampling method of a simultaneous sampling can realize the sampling signal S1 of shift 
registers SR1-SRn - Sn output by inputting into the sampling change-over circuit TF 
the sampling change-over signal TFS of "H" level which does not synchronize with a 
clock signal CLK, or "L" level. 

[0013] In drawing 2 which shows the 2nd example of this invention, a data driver is set 
in the sampling change-over circuit TF of the 1st example. When the sampling 
change-over signal TFS which does not synchronize with a clock signal CLK is 
inputted, the sampling signals S1-Sn from shift registers SR1-SRn and shift registers 
SR2, SR4, and SR6, and ... by switching the sampling start pulse SP from SR2n The 
sampling change-over circuit TF which reaches one by one and is switched to which 
sampling method of a simultaneous sampling is formed, and it is constituted. 
[0014] In drawing 5 , if the sampling change-over signal TFS of "H" level is inputted 
into the sampling change-over circuit TF, it will switch to the same sequential 
sampling method as the 1 st example shown in said drawing 3 . however — a sampling 

— a change-over — a circuit — TF — " — L — " — level — a sampling — a 
change-over — a signal — TFS — inputting — having — if — a shift register — SR 

— one - SRn — from — a sampling — a signal — S — one - Sn — and — a sampling 

— a start pulse — a signal — SP — switching — drawing 5 — being shown — as — 
a sampling — a signal — S — one — ' Sn — ' — a level shift — a circuit — LS 

— one LSn — minding — a sample hold circuit — BF — one - BFn — 

transmitting — having — a simultaneous sampling method 3 times the sampling speed 
of the 1 st example — switching . Thus, the data driver of a change and the matrix 
indicating equipment which reaches one by one and can be applied to any sampling 
method of a simultaneous sampling can realize the sampling signals S1-Sn of shift 
registers SR1-SRn, and the sampling start pulse signal SP by inputting into the 
sampling change-over circuit TF the sampling change-over signal TFS of "H" level 
which does not synchronize with a clock signal CLK, or "L" level like the 1st example. 
[0015] 



[Effect of the Invention] As explained above, this invention By having the sampling 
change-over circuit which switches the sampling signal output of a shift register, and 
a sampling start pulse signal output by inputting the sampling change-over signal of 
"H" level which does not synchronize with a clock signal, or "L" level Without 
changing the pulse width of the sampling start pulse signal added to a shift register 
Moreover, it has the effectiveness that it can reach one by one and the sampling 
timing of a sample hold circuit can be switched to a high speed and stability at any 
timing of a simultaneous sampling, without adding the original control pulse signal 
which synchronized with the clock signal to a sampling change-over circuit. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The circuit diagram of the 1 st example of the data driver of the matrix 
indicating equipment of this invention. 

[Drawing 2] The circuit diagram of the 2nd example of the data driver of the matrix 
indicating equipment of this invention. 

[Drawing 3] The timing chart in the sequential sampling of the example shown in 
drawing 1 . 

[Drawing 4] The timing chart in the simultaneous sampling of the example shown in 

drawing 1 . 

[Drawing 5] The timing chart in the simultaneous sampling of the example shown in 

drawing 2 . 

[Drawing 6] The circuit diagram of the conventional example. 

[Drawing 7] The timing chart in the sequential sampling of the conventional example. 
[Drawing 8] The timing chart in the simultaneous sampling of the conventional 
example. 

[Description of Notations] 
SR1-SRn Shift register 
SP Sampling start pulse 
CLK Clock signal 
S1-Sn Sampling signal 

ST - Sn' Sampling signal by which timing selection or a sampling change was carried 
out 

Q1-Qn Data bus 

TFS Sampling change-over signal 
TF Sampling change-over circuit 
SWA1 - SWAn Switching circuit A 



SWB1 - SWBn Switching circuit B 
LSI-LSn Level shift circuit 
BF1-BFn Sample hold circuit 
G1-Gn Logic gate 
R, G, B Indicative-data signal 
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y7'J y^"xx- F>WX©ttirt*9J»*3c fcfcJ: 

d> -9- y 7 y y xx ^ y 5 w* y 7 
y y?<D^-ftiMcWMZ.%?y7°y wmmtott 
f y 7^xi^ii©f-^ F^-r^o 

[0 0 0 8] 



-?y7y Mf3y7 F b^xx©7 

y7y ymmhiizwm^ mm^y-f^-fr fh 
»K*»s-9->ry v9*4\ yf^mm^\mn 
■y-yyv y?<D®ftMzWMz.%vy7°v y^mmmm 
**-rs©t\ I«^y7y y^fcswiUflnfU-yT'y 
y^©t?-y7y y^STl^f-^^iEf-^ Fv 

[0 0 0 9] 35 fc, 

yygj««*f £<t ?k iE->7 f yyxx©^y7>; y 
ym#a*te«ttftW3'>7 f i/i>'x?^7 F-rs-9-y 
7yy^x^-F^;i/Xotti7i^«Mx., MIB^y7;b 
*-;!/ KiaBKfett*^^ 7y y s 

i?w®®mz^t%<D-z\ wcmy-fv yfhwm 
myyzfV y?wyfV y^ST-S^x-X^ME 

r-X F^^^cDx-X^X{CfcB77f5o 
[0 0 10] 

[HfiSra ^fc*^K«Dv F y 7 7X^Slof-^ 
F 'J -y ^XS^SHcD^-X F'^-T/^ 1 
-X F*5'T/^<DlB2©*JtMOiattR H3{iBIlfC3S 

tfcSMiJ©i«^y7y yxtc43tt§XY 5 yx>^ 

- K H 4 ttH 1 EwLfc3SUt«I©rai«*>^y yxtc 
fctt 5 X 5 y X*f - - v - F , H5ttH2E3^U fc*M 
© |q Bf-9- y 7 y y X*E fc H- § X -f S y X> * - F 7? 

[ooi i ] *^©^ i ©hmij©x-x F^-r^ 

tt, A77^txfc*y7yy^XX-F/^ 
;b*S P£xny*ffi#C LKKftoTje&S^FU 
7 n >y C L K ©ir*3± D D T^V ^y 

yXffi^s 1 ~s n ^mz7i-§y7Fyy > xxs Rj-s 

r, g, B^-9-yXyyXL, ^-XfS^*i±^x-X 
MXQ 1 ~Q n Effi^-r57-y7;^-;i/FiniiSBF 1 ~ 
BF n t Mtay7 f yy~xx s Rj~s R n *^w*s 
nfc-9-y 7y yXff^ s ,~ s js&vvvfv y?®m 
mm f s^A73b, «^j;t;raBf-9-y7y yx*©M 
n^©vy7y yxx^ 5 yx^frf §^y7y yx« 
#s, ' ~s n ' zmtrtsvv7vytrvm®i&T f 
■9-y7yyx*^iiiKTF^6tH*?nfc^y7y 
yXM^Sj • ~s n ' ^\y^mkhx^yf)Vt-~ 

;I/F@KB F!~B F n K^i-rSU^U^7FlHlKL S 

r LS n *«itt)SsnT^5. ^y7yyx««n] 
ggT Ft*, pf-^^FF^y-yxx^Nf-v^i/F^y 

y'XX ^^JSt^fe-BrfcT^n Xx^ y f-^ F ^yX7 

r L J y^;l/$.5VHi THJ l/*fr<DW7V>Wti& 
mmFSffXtlZtlZt, X^-y^lHSSASWA!- 
SWA n feJ:tfX^'y^llKB SWB^SWB^* 
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[0012] y-yfvyywmmmvfc thj \,<w 

J:3K^7hUS'X*SR 1 ~SR n *»6ffl**nfc-9->' 
7°U y S j~ S „«, ^yyj y^SHlKT F t 

Sj-l s^ftLx^-yfvy^m^s, ' ~s n ' t 

LTtfy7Vl/*-;l>K[l8B Fj~B F n fcG^^nSo 
•9-y^l/*-;l/Klail&B F X ~B F n W>^jy^if 

So fcCStf, ■9-y^'J>y«»iaBTFK TLJ 

;K)^y7°U y^«fl#T F S tiktl 

'yf-HSgA SWAj~SWA n *^7^*t», 

SSB SWBi~SWB„A^yi:*oT, 04tC^1"cfc5 

K, ->7M/^^S Rj-S R n ^?>«H3 ^IpJC-y-y 

7°u s !~ s ntftHrtSftU-^y y>?mmi& 

T F KA**nS*V ^>7°U yy««|giST F3&»5tt 

s 2 , s 5 , s 8 , • • • s 3n _! «^£PD*^yyT* 
+)-y7 p yywts, ' ~s n ■ imt^-omm^fi 
sns., mznrcvyy°vy<!?m^s 1 ' ~s n ■ » 
U^;l/^7 naKL s !~l Sn^LT^yy;!/*— ;w 
F0KB f,~b Fjcimzn, ^yfj^-nYmm 

B Fj-B F n (±a^x-^fl#R, G> B*3oW»K 

^y7Uy^«$«T F^n-y^«^C L 
KfcPOfflLft^ thj u^i/gs^ti r l j 

yfvyymmimjF s*xti?%£ teio, ->7 

7°U h U -y^Xi^lOf 

[0 0 13] *^©^2HS»W*^H2K:fel^T, 

U y»I§T F S ^A* LfcBf > i/7 h S 

r j~ s RnfrBo-u-y^y y^w s j~ s jsaxst/y 

hb^X^SR 2 , SR 4 , SR 6 , • ■ -SR 2n ^6© 

+fy7°u y^x£- F/Vi/X s pwwc tie «fc t) 
ft-ri^o 

[0014] H5fc*v^T, ■yyyvvPWmftTV 

K THJ l^KOt^'J^««ifTF S£A?Jf 
5 fc, MIB0 3 fc^LfcH l 

HIST Ft TLJ U^;b©-9-y7°U>'^^ff^TF S 
Aft Snst, ->7h US?* ^SR,~SR„A^O* 



y 7 y y ?W s j ~ s n fe <t y 7° u y # - F ^ 
;i/xfl#sp^t)tRt)!3, 0 5csi-<}: ; 5&-y-y7 o y 

>^S, ' ~S n ' tfWWS^Mai&L Sj-L 
S n *^LT"9-yy;l/*-;l/KiaKB Fj-B F n fcfii 
StU mi<DMMm<D3iB<Dy-y7°Vy'?7>¥-Y<Dm 

m^-y-f^y^mm^om^^o cv&ok, no 
gtssw £ n«u ti- y 7° u y ^susss TFi^o^i 

wy-y-fvy-ymmm^TF s**J}*zc£k.& 
*) , y 7 h yyx^ s r ,~ s R n ©-y-y7*y y s 
j~ s js a m y -fv y 9x * - h / s p 
si^l, m^fc j;t>*ras#-ity7u y^oMnoiJ-y7'y y 

^35nSKfeafflT#*T h U v ^XlgglOf-? F 
[0 0 15] 

imtmWiL^ THJ U^;l/$.5V^i TLJ U^;KD 

^y7u y?wmmzxjj?z> c tic z *) y7 h yy 
x^©^y7°'J y Wtffi7j43<fciftty7u y^*x^- 
h^;b7{f^ffi73^^^i»- , ty^U vfm&&£M 

-rsctfcio, y7 h/^x^km5^>t*'J>^ 
s ft 7 p y * i: mm l rem g 

y7U y^«j»iattK:inA*ck»<, •9-y7';^-;i/ 

F@ss©"9"y7°u y#*4% vmtmkis&xmffr)-* 

7U y>f<Dfflft<D$t'f5. yyic^Mfr-o&feicVti&Z. 
5 c i: fl*T? # 5 1 v ^5 a*^*-r § o 

ch i ] *fgsj!ov h u >y*xa^aiof-? F^-f 

1 CDH)lW£D@KHo 

[0 2 ] *58W©v h U 7?Xli8lOf-? F7-T 

2 ©H»ijcDlHlSS0o 

[03] 0 1 K^L^flswioim^y^y v9v.m 
zz-j^ysff-^-bo 

[04] 01 t^Lfc^ffi^j©^Bf*y7°u y^asv 
[0 5 ] 0 2 {cstfc*»Jon^-9-y7°'j 
[0 6] t^eyo@K0o 

[07] ^*fi?iJoj«^-9-y7 p u y^Kfetts^syy 

7-V-bo 

[0 8 ] tt*flfSorai*9- y 7° u y 5 * -f 5 y ^ 

sRj-sRn y7Fyy~7^ 
s p vyyv yVT.z-Yt^T, 

CLK £n-y?ft-5§ 

s,~s n tv7*yy^flf 

Sj ' ~s„ ' ^-r5y^Kfe§v^±-9-y7 , uy 

^m$nft-9-y7u y^w 
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tfs ^y-f^yfwmm 
tf yyfvyfwm®® 

SWA,~SWA n X^yf-HiSA 
SWB 1 ~SWB„ X-fyf-BKB 



lSi~ls„ u^/^yy MUSS 
B F j~B F n +J-y^;l/*-;l/KIUK 

g !~G n iiay-h 

R, G, B a^r-^fl^ 
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